As defined by WHO, environmental health covers those health aspects of present and future generations that depend on the chemical, physical, biological and psychosocial factors of the environment. Effective action to improve the health of the society and its natural environment must take place mainly within the close collaboration of the health and environment ministries, but also within other non-governmental areas of activity. Regarding the concept of healthy population in a healthy environment, it is necessary to present the current situation in as much detail as possible, and to outline the possible directions of development.
Introduction
Health policy relating to environmental health determinants can be considered both on the institutional and individual level. The former includes numerous laws, regulations or directives regulating the relations between man and the environment. In this case, the focus is mainly on the actions aimed at protecting human health against environmental threats [1] , though not forgetting the legal regulations governing recreation in a natural setting, which protects and sometimes even increases our health resources [2] .
The other view is based on the assumption that each person is characterized by an individual cognitive representation of his or her health [3] . This knowledge can be rather procedural, a record of our habits created as a result of socialization, but there is also the possibility of verbalizing our own conscious concept of health [4] . With regard to environmental issues, this can be reflected in comprehending the purifying influence of nature on man [5] or the deliberate avoidance of those achievements of modern civilization that have dubious health benefits. Putting the knowledge to practice refers to the positive health effects that nature can have in regenerating our strength in a natural setting [6] [7] [8] [9] . The psychological effects are primarily considered [10] , but there are also reports of physiological effects [11] , while the practice of functioning in a transformed environment re-environmental health fers to its effects on human health, both in the biological [12] and in the mental sphere [13, 14] .
This complex reality necessitates the introduction of radical changes in public health thinking. Tim Lang and Geof Rayner [15] have taken on this task, proposing five major public health models, of which the environmental public health model, combining the material, biological and socio-cultural aspects of health, is particularly interesting. In times of dynamic environmental change, human relationships with ecosystems are becoming more and more significant, and so Lang and Rayner consider why modern public health has almost forgotten this elementary bond.
The first model they describe is a sanitation-environmental model in response to the theory that diseases such as the plague, smallpox or cholera are caused by bad air, water and food. The existence of risks posed through direct contact between people and indirect contact -via food, water or air -was also assumed. The main methods of fighting these threats included personal hygiene and improved working conditions.
The second is the biomedical model focusing on the individual or the entire society, as evidenced by the popularization of vaccination since the nineteenth century. In the middle of the twentieth century, the United States spent only 4.4% of GDP on health care, in 2009 -17.4%, and in 2040 it is likely to increase to around 29% [16] . Despite the growing expenditure and development of medical technologies, no solutions have been invented for non-communicable diseases, a good example of which are overweight and obesity plaguing the country. This justified the emergence of the thirdsocial-behavioural model -assuming that in the fight for health commercial methods such as social marketing or the theory of gentle suggestions should be followed, in order to influence social behaviour in just causes. Examples include the increase of donors of blood or bone marrow using influential ambassadors to encourage actions aimed at public good.
The fourth model has been defined by the authors as techno-economic, where the success of public health efforts is dependent on the progress of knowledge and economic growth. Both these factors -the development of the economy and knowledge -determine the rise in the standard of living, which in turn contributes to improving health.
Although these models deserve attention, due to their anthropocentric nature they marginalize the role of the natural environment in health care. A model that focuses on the biological and chemical conditioning of health addresses this deficit. To a certain extent, it is linked to the social-environmental model, more commonly known as the ecological model of Urie Bronfenbrenner [17] , but it places special emphasis on social themes, at the same time decreasing the importance of the natural environment in reducing somatic symptoms. An advantage of an ecological public health model seems to be that it integrates the other models, shaping modern thinking about the complexity and dynamics of the man-environment system that is not confined to closed scientific fora, and so encouraging debate across wider society. The 'Environment and Health' Programme was aimed at the creation of an effective system for addressing environmental health threats in line with the recommendations of the World Health Organization and EU guidelines. Achieving this goal was to be made possible by the realization of the following three projects: implementation of a system for recognizing and assessing health risks associated with exposure to environmental hazards; programming, implementing and evaluating the effectiveness of environmental and health actions; and finally developing and implementing modern prevention and ensuring specialist medical care in ecologically endangered areas.
As part of the 'Environment and Health' Programme, five surveys were conducted to explore the current knowledge and public opinion on environmental health threats [18] . The studies have shown that about 80% of adult Poles recognize the relationship between human health and the state of the natural environment. Of those who perceive this relationship, 85% believe that environmental pollution can have a significantly negative impact on health. It is interesting that the perception of the environmental threat is not related to the place of residence. It was shown that equally affected by the impact of pollution on human health was the resident of a degraded area and that living in an uncontaminated area, as well as town and country residents. The belief that individual actions can contribute to the improvement of the environment and so to human health was shown to be reinforced. Half of the respondents believed that Poland's accession to the European Union and the related tightening of legislation and economic growth were an opportunity to improve the environment. Comparing these results to those presented by the studies conducted in the 1980s and 1990s, it can be ascertained that the social awareness of the importance of the relationship between the environment and health has increased [19, 20] .
Another important area of research was the assessment of generally available information on the state of the environment and the impact of pollution on human health. One in two respondents positively assessed the availability of this type of information, but more than a third considered that access to be limited. Nearly 10% of respondents believed that there was no access to such information at all. Research shows that the public expects environmental health competent information about environmental hazards. The Polish respondents quoted television programmes, press articles, radio programmes, educational films and different types of leaflets devoted to this subject as the most frequent sources of information on the state of the environment in relation to human health. Information bulletins, websites, and databases are used to a minimum extent, which is a testimony to the continuing lack of knowledge about the principles and access to information [18] .
Given the rather unsatisfactory research results on the level of ecological and health consciousness, the European Commission's initiative towards fuller public awareness of this issue is more than welcome. The breakthrough report from the Secretariat of the Convention on Biological Diversity (CBD) and the World Health Organization sheds new light on the connection between biodiversity and health. The report presented at Green Week 2015 details the complex interaction between ecosystems and health in terms of the spread of infectious diseases such as SARS, West Nile fever, and Ebola virus, which cause millions of deaths each year. In addition, it warns of the risk of over-exposure of antibiotics to the variety of microorganisms, which is of particular importance in the treatment of infectious diseases. A diversity of microorganisms is essential not only to promote health within ecosystems, but also to support regulation of the functioning of the human immune system. Braulio Dias, Secretary General of the CBD Secretariat, urged practitioners to use the report's findings to "promote a more integrated policy combining environmental, agricultural and health sectors in the hope of increasing recognition of the role of biodiversity in supporting food security and human health" [21] .
As a result of the study conclusions, a detailed report on the health and social benefits of nature and biodiversity protection [22] was published a year later by the Institute for European Environmental Policy. This body is a leading centre for the analysis and development of environmental policies in Europe, focusing on sustainable development and such environmental policy issues as agriculture, fisheries, transport, rural and regional development, climate change and industrial pollution.
The Health and Social Benefits of Nature and Biodiversity Protection -report by the Institute for European Environmental Policy
The first of the issues raised was air protection. The European Environment Agency [23] estimates that air pollution is the cause of hundreds of thousands of premature deaths in Europe. Some air pollutants have a significant effect on cardiovascular and respiratory systems, contributing to pulmonary dysfunctions, asthma or chronic bronchitis [24, 25] . The EU still lags behind the United States [26] and Japan [27] with regard to the maximum admissible levels of air pollution, at the same time being far from recognizing the WHO guidelines -more rigorous than those contained in EU legislation [28] . The social and health effects of poor air quality are not equally problematic in every European country, the problem is most aggravated for the populations living in the Benelux, Northern Italy and Eastern Europe.
The results of empirical studies indicate that the role of nature in improving air quality is very complex. The benefits of using the potential of nature are vital because of the enormous costs of treating diseases of environmental origin. Its usefulness is mainly seen in the absorption of pollutants by plants, regulation of microclimate and emission of natural volatile organic compounds with fungicidal and bactericidal activity [29] .
This effect can be used by planting trees near intersections of main roads, which may be more desirable from the point of view of spatial planning and investment costs than the enlargement of urban parks [30] . In the urban space more and more greenery is seen on the walls and roofs of buildings, undoubtedly strengthening the pleasing aesthetic experience, but in terms of air purification it is less effective than the bushes or trees growing nearby. For this reason, green walls and roofs should be a complement rather than an alternative to traditional vegetation. [31] In 2013, the Commission introduced national directives regarding the emission ceilings for pollutants [32] . Legislation on PM10 suspended particulate matter and nitrogen oxides (NO 2) in the form of Directive 2008/50/EC can contribute to meeting air quality targets, thereby reducing medication, hospitalization and lost working days, and consequently expenditure on public health.
The report also focuses on the improvement of microclimatic conditions. The immediate vicinity of green complexes provides both an elevated level of humidity and thermal comfort within the areas inhabited by urban, suburban and rural populations. In developed and densely populated cities the temperatures are much higher than in suburban areas. Climate change projections suggest an increase in average and extreme temperatures throughout Europe and the resulting public health consequences. A heat stroke is becoming a real risk, occurring when the cooling effect of perspiration is not sufficient and despite this defensive reaction the body becomes overheated [33] .
In Europe, temperatures in urban centres may exceed by even 12°C the temperatures outside of cities [34] . A comparative study of Paris and the district of Marne de Val revealed [35] that consecutive high day and night temperatures were factors determining mortality among adults over 65 years of age. Children and adolescents can be even more sensitive to heat [36] . Excess heat is also an important element of occupational risk, especially for those working in the open, which leads to reduced productivity and economic consequences [37] . Studies have also shown that air quality deteriorates during heat [38] . The so-called heat islands in the urban environment are characterized by high levels of volatile organic compounds and street ozone, affecting the spread of dust [39] .
Other studies [40] conclude that there will be 86,000 additional deaths per year in 2071-2100 in the EU-27 Member States compared to the EU-25 average for the environmental health period of 1961-1990, linking [41] . In view of this, emphasis is given to the role of the natural environment as a source of coolness in the shade and evapotranspiration [42], which effectively limit heat stress. Apart from vegetation, also reservoirs and watercourses can contribute to the reduction of the heat island effect and night air temperatures [43] . An example is the Lisbon City Park, covering a quarter of a hectare, where the temperatures on the hottest days were up to 6.9°C lower than the surrounding temperatures [44] . Also, long-term studies of three Göte-borg parks show that the cooling effect can be observed even within 1 km of the park boundary [45] . In American cities, for example in Los Angeles, emergency services recommend urban parks as a kind of cooling centres, as effective as public air-conditioned rooms, assuming they can be cooler than the interiors of homes. The report also referred to the interesting Polish proposal to create an urban microclimate in the location of the Copernicus Science Centre in Warsaw -the green roof of the building situated on the banks of the Vistula is, on the one hand, a breeding area for ducks, and on the other, it provides effective thermal insulation in the summer. Roofs in Warsaw can heat up to 80°C while the biologically active surfaces preserve ambient temperature [46] .
However, it should be noted that governmental responses to urban heat stress should go beyond the aspects of the architectural environment, and include the readiness of health care systems, work time management in extreme temperatures, and information campaigns on good practices in coping with heat stress [47] .
Exposure to excessive noise is considered to be the second most important environmental cause of poor health, preceded by ultrafine particles of PM2, 5 [48] . The noise present in urban areas and the natural environment is caused in particular by transport and industrial activity. The World Health Organization estimates that 40% of the population in EU countries is exposed to traffic noise at levels exceeding 55 dB, 20% are exposed to noise levels exceeding 65 dB during the day, and more than 30% to levels exceeding 55 dB at night. The most common effects include hearing loss [49], tinnitus, defined as hearing sound in the absence of its external source, and irritability observed among 20 million European adults, and sleep disorders, signalled by at least 8 million [50] . Problems with effective relaxation produce daytime sleepiness, decreased sense of well-being, and disrupted cardiovascular functions [51] .
In the literature, the effects of noise exposure on the cardiovascular system have been reported to be an increase in catecholamines and cortisol secretions, and increased blood pressure, heart rate and cardiac output [52] . Long-term exposure to noise, particularly not subsiding at night, can lead to heart attacks and strokes, as confirmed by studies in the London Heathrow Airport population [25] . Other reports have confirmed additional health effects such as an increased risk of diabetes [53] , significant increase in the purchase of sleep and anxiety medications [54] , and cognitive impairment in children [55] .
In 2011, the WHO estimated that at least one million years of healthy life is lost each year due to traffic noise [48] . In addition, the European Environment Agency (EEA) estimates that noise is responsible for at least 10,000 premature deaths and 43,000 hospitalizations in Europe each year [50] .
Vegetation plays a decisive role in limiting the health implications of noise exposure. Sounds are redistributed through their reflection, diffraction and dispersion at the level of trunks, branches and leaves [56] . According to listening studies [57] , where recordings of various types of traffic noise were combined with natural sounds such as fountain noise or birds singing, the addition of natural sounds reduced the reception of road traffic noise. Several other studies have shown the potential of natural sounds that accompany flowing water in reducing the nuisance of street noise [58] . In several European cities, these innovations are already being applied, complementing the silencing process thanks to the construction of acoustic screens.
Planting vegetation along the top edge of the noise barrier can also significantly improve the acoustic parameters of the obstacle at a short distance behind the screen [59] . A pedestrian or cyclist moving within one metre of the obstacle has a guaranteed noise reduction of 8-12 dB. Also vegetation planted at the foot of the barrier softens the soil and increases the silencing effect at the surface [60] .
Apart from air pollution, heat stress and noise, the report places great importance also on the positive relationship between human health and biodiversity. These have been presented in the following sections on the direct health benefits of experiencing nature, while physiological and psychological effects have been analyzed both in a contemplative model of spending time as well as the time spent doing various forms of physical activity in nature.
Public health effects related to functioning in green areas may take the form of increased levels of physical activity, and so reduce the risk of chronic diseases such as diabetes and cardiovascular disease, as well as an enhancement of the immune function [61] . However, there is uncertainty about the actual role of these areas as an element of preventive care, because causal relationships are difficult to grasp due to their multifaceted nature [62] . All the same, based on the information provided in the literature review, it is likely that valuable natural areas have a positive effect on the incidence of allergies and wellbeing [63] , and can be considered as a basis for effective social and cognitive development in those children and adolescents who have difficulty concentrating and finding motivation to work [64] . Compared to classroom activities, the emotional and behavioural components are higher in younger age groups during classes performed in a forest setting [65] . These conclusions were supported by the finding [66] that children who spent the summer camp in nature were more friendly than those who spent it in the city. This urges that concrete action be taken regarding the urban planning of green areas, as the renewal of psychophysical strength after work and study is more environmental health effective in such conditions than in the case of resting in centres that lack these attributes [67] .
Studies have also demonstrated the physiological reaction of the body to the environment: decreased blood pressure and pulse, decreased cortisol levels, suppression of sympathetic activity, and increased parasympathetic activity [68] . Many hospitals, centres for the elderly and sanatoria have been located in the vicinity of beautiful nature. In these cases, nature serves as a tool for therapeutic intervention, as confirmed by practical experience and positive patient feedback [69, 70] .
Nature-related issues are also easily linked to physical activity that is closely identified with health. Increased physical activity within green areas is associated with a lower risk of stroke [71] , cardiovascular disease [72, 73] , and obesity [74] . Availability of such areas encourages people to exercise more frequently, including walking or cycling through green areas, which has the added benefit of reducing CO2 emissions by means of transport [75] .
Also addressed was the problem of environmental stress caused by the removal or deterioration of the quality of natural habitats, and materialized in the form of chronic anxiety, chronic stress and high blood pressure [76] , as well as the perception of health problems [77] .
It is argued in extensive literature that physical activity in green areas has a particularly positive effect on mental health. Contact with nature helps to cope with stress and a more correct perception of one's health [78] [79] [80] . Evidence suggests that the proximity of green areas determining the attractiveness of the landscape, increases the level of physical activity of the population, and so they should be located in the immediate vicinity of residential areas. This effect is particularly noticeable when the green areas are situated no more than 1 kilometre from the house [81] [82] [83] [84] . In Europe, there are several projects promoting active outdoor activities, for example in the Medvednica Nature Park in Zagreb, Croatia, or the Sintra-Cascais Natural Park, Portugal. There is still a large number of supporters of the recreational use of nature resources, with the popularity of mushroom and forest fruits picking, fishing and hunting being maintained.
A separate section of the report is devoted to social issues, their relationship with health issues being questionable, and certainly not as obvious as the issues discussed above. A broader review of this problem [85] indicates that staying in a natural setting allows for strengthening interaction and social position, a percentage reduction in crime and a decrease in aggression [86] . Similar importance is attributed to human interactions with the environment as part of volunteering work that builds a sense of spiritual unity with nature and a sense of rational management of the environment. These correlations were supported in the report by another example from the area of Poland -the development of tourist space for nordic walking amateurs in the Białowieża Forest, whose establishment and maintenance allows the professional involvement of the local rural community, promoting health through outdoor activity and increasing environmental awareness.
Summary
The problem of the human relationship with nature mentioned in the report should be of interest to the broadly understood health care. The more so because the results of research done thus far do not provide many examples of health care involvement in this issue, despite the undoubtedly important role of the natural environment in shaping health habits and reducing the incidence of chronic diseases due to more frequent contact with nature. Also in the field of rehabilitation, disability and mental health, nature can have a positive impact on the general well-being of people. The health sector has, therefore, not fully utilized the opportunity to improve the effectiveness of its activities, so far limited to the sphere of treatment rather than disease prevention.
Although the authors of the report realized an immense undertaking, both in terms of the content and geographical scale of the paper, its in-depth reading reveals that the issues discussed in some chapters were similar, if not the same, with regard to the problems addressed. The subsection 7.2 on the health benefits of physical activity in green areas and subsection 8.2 dealing with the health effects of living in an attractive natural location, may serve as an example.
However, with respect to the extent of research completed by the authors under the guidance of Patrick ten Brink, it is worth pointing out the need to generate interest in the many issues that remain unaddressed in the report, and that bind the human health and the state of the natural environment, for example the impact on human health of solar and ionizing radiation, water and air humidity, including both their positive and negative health effects, as well as soil and the presence of fertilizers and pesticides. In the light of the increasing threat of photochemical smog in large agglomerations, the importance of aerosanitary hazards in the context of physical activity should not be diminished. The problem overlapping the fields of physiology and ecology is also the health effects of staying in low pressure conditions at high altitudes. Relevant also remains the social and health impact of contact with the living elements of the ecosystem (poisonous reptiles, aculeata and ticks) and the dangers of ecological catastrophes (volcanic eruptions, tsunamis, earthquakes).
In the face of the above mentioned problems, the report titled 'The Health and Social Benefits of Nature and Biodiversity Protection' should be regarded as a vital document, commonly available through internet transmission, and so partly satisfying previously indicated needs in the field of environmental health education. Considering, however, the amendments that have been proposed to it, it should be treated as an important voice in social discussion, giving rise to a more detailed analysis of this issue in the future in order to gain the fullest possible knowledge of the links between health and ecology, and the best practical use of it. 
